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ABSTRACT : PROBLEM TO BE SOLVED: To keep a silicon carbide semiconductor device high in 
earner mobility even if a channel region is formed by implantation of ions. 

SOLUTION: A silicon oxide film 30 is fornied on the surface of an N'-type 

silicon carbide epitaxial layer 2 which includes P-type silicon carbide base 

regions 3a and 3b. Thereafter, P-type impurities contained in the surface of the 

P--type silicon carbide base regions 3a and 3b are extemally diffused into the 

silicon oxide film 30. By this setup, the surfaces of the p--type silicon carbide 

base regions 3a and 3b are decreased in P-type impurities. Ions are implanted into the 

P-type silicon carbide base regions 3a and 3b. whereby a surface channel layer 5a is 

formed. By this setup, neutral impurities fonned by compensating P-type impurities can be 

lessened in amount, and a semiconductor device of this constitution can be improved in 

can-ier mobility. 
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y-7.l£^10>g«!l!*4J:^-),..i^ S®^^^.;L-ii5 

^^^y^^y-^i>(^iz^:^j:mmx'hht\<^ti>, 5: 

<\:^^-xmm 3a, 3 b LT I ^ S *\ ^^!}55 



ai^S-l^ < -r ^ .1 J: 0 tVt- h >-miEVbui 1 1 2: J: 

[0045] =l^^*6?^HIT'j±^^i^t::j:^TSg 
S^N-T7-MOSFET2:igiiLTV^S*>\ 

«JS3 a , 3 b-S»^®f-ir;t-;PM 5 a.mc0^^mMi:B 

^■t^mziiif^m:^(mwA<mmi!i^'wvSi?.fz 

*t>> -hiS^^irlSI^Oy— v>;;t7MOMOSFET$^ 

oizsicimi-^i>zbizx*). '>ozi>^m\'^tiWr^ 

tit^XmmM < ^/ty-M O S F E T2-igJt-r 2, ; 

[0046] ^n:. /-•7i;;j-7Mi7)i(^yN-'7-MOS 
FETfc-^-S:^46{:{±, -hiE3g[^l<7)^frS:g|y--rJ:a 

L*»U^*»'^>. S iC$:fflU3t%^t:JdVbuilt 
7&>'i^';nyo*53^i:15<, n- MJiOJf;i^$-J^< Lt^: 

m<DwmmMosFET*:mkti>zbmBxhi>t 

[0047] CHS ( b ) tlSr-rxgD S®f-^^^;>S 
5at7)i£r)Elf^fiJ^(:LTOm2 If-EiSL. Clix^V 

a. 4h^m^-r&. ^^t^t^^^ym^mt. 7 

0 0*0. K-Xfi{ilxi0is~ixi0i<cin-2tL 

[004S] C03 (c) (l^^if-Xg:i ^LT, LTO 
ffi2 1r|^*L/>:^. 7:i-M^i/>^haa:^t^Ta®^ 
■fr^vPSS aO±OW^Ml^l=LTOK2 2 a-iESL, 
iixSr-^T.^' t LTR I EtzJ: O P- M^it^^-x 



(S) 
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WMSa.. 3 b ±£0^B^ A' ^^)Um 5 a Srgp^i-W tx -y 

[00 4 9] m4 (a) tlTTl-XS] SibtC. LTO 
M2 2Sr"7:^^t::LTB* ^^^t^-aAL. ■r-f-T'^. 
-j?.Ji30a. 30bf:J^^-fl.. iixC J: 0 . 
^^3 a. 3bco— g|5*^l?<=5r-o/v:t^fc^:&. ;*7)t 
-{-r<-XJi3 0a, 3 0b{i. n* MV-XSiS4 
a. 4btiM^rio'5rV^a5:»-tc?^^^fLl.t*i::. p" M 
mni^m^-^^i^^ a . 3 b o a ipT* -f 

3 0a, 30 b*im$*l^J?^*W<^-5^^SPii-*^ 
^-r-<-:^Ji3 0 a*SBfi!tSiiTl^^:V^)^c7)m^ 

[0 0 5 03 CI14(b)i:^lSD LTOM2 2Sr 

7i^0'>V^ hmms 2: L P C VD t J: 
ii?)i:l=O^liaeJi6 0 0'Ci;-f-?.. 

[00 5 13 C04 ( c ) izTfrrxm 5i#^t , 
E!aKia;K{i4 2 5 •ct'J> d , mmi^z looox^r- 

^fi. ^^ICI 0 0 0'COT--;UriTdfc, H 
1 tC^fiigS^'^V-M O S F E T*^-r S , 
[00 523i?:C, iiOjfiffi^^^-MOSFETiDf^ffl 
(S&f^) s-Siaj-r-S>. *MOSFET{iy--7U:t7S 
0^^:-H-CiJli^St^TJ>^T, dry 'J 3:^^' 

alrfct^Tif-^UTli:. P* S^{l^^'<-X«iS 3 
a , 3 b t^m^\A-i^m 5 a isfiOPaiTjSS^df^^-i^^ 
/t-O^, atfa®^-r4-yH5ai:.-K>Ji^lj3>'y-h 

MD-r^ i i; 0 . aB^^^'/P® 5 a tdry i^U 3 
[ 0 0 5 3 3 -O^ 0 . ^'J 'J hm@8f0ft¥ 

i^^mioft^^fcL, p- SDS^b^^-^^-fiis 

3a. 3bOft^ligS€:ll2«0tt^^i:L. aa-f-T 
^^)Vm 5 afOti:¥PliiC«rm3 L^t t , ^ 

1 3 iOft^WSi^llarfiJffl LT . «Bif-^ ^^1^® 5 
atT^nMc^'Sf^UTS- 5 fiifc^ 1 3 i?) tt¥ 

i: nm^^^-t\^m 5 a O^M?!!lig|JKai/K«2: ^ 

[0 0 543 tfz. ^ymi^^za^^x. ^mmt. p 

- SiJc-fl^<-:^«i^3 a . 3 b JirX.-KU i^'J-^ytr 



h®S8lC« LTiEiO^'NM T;^2:e^*&-f i: . 

SIK ( S i O2 ) 7 h^lBf-^r^;l^Ji Sat ffMff^M 

(wiSV^Tn* Sy-;^SJS4a. 4b5&»^>n- SHi;7 

miz^^ -y^yi^^tih. :L<r>t^. 'S^ti. n* mv 

-XfBlg4 a , 4 b A>SB-f -ir ^r/l-ii 5 a Srig* 
5 a*»^ n- SSt^t^xfii 2 tS&h. 

12^?. i:. fi^{4, D* mm^^'^m^m.i (n 

[005 53 Z(7)tt. aiB^-r^vHSaj&J^li^ 
2:r6l±$1i:Sit3&*-C-#. S/i«®f-Y^^;l.'ii5 a^?^ 
>f >'gfeAt:: i ?. ^fa^ari!'^^ < -r 5 C J: 5&»'T# , ^ 

( m 2 ^isjes ) ±mm i nisJgB-cti. -^^A^ifics-rfii 

(mi<r>m^'1:\^ ) t:Saxi.ii®^^'t7-M O S F E T t 

m^mm Lti^iz':>\,-^xmm-rt, 
[0 0 5 63 miiz. ^miimmi>zi5{'r?>MosFET 
^Srf. ir>mi.z^-rx oi^. p i o i 

^■v^tVl^lSSrliBit-rS^A'^yt'^ 1 0 2 
3&50^$nTl^S. >IOf-^'^-;^Jgl 0 2{i4'14^^JR5 

iOn* M«1S1 0 4J&*J^fi£SilTV^4. ^z::, 
mi 0 2 (D±lzlt . h^flJS 1 0 5 €r:/r tT i^- b 
^® 1 0 6;{)«?g^§n'rv^?,. 
[00 5 73 ZC^X'jlzm&^iXtzMOSFETli^ P 

10 1 !7)mmmzm&^tifz^-?:^^j)^m i 
0 2 s-^-v ^^/mmt tx . pm^i^m^ i o i 

■^f^^m.^i^tJ:'jl'Z^j:^X\.-^h, Z(r)tt.l^L 
tzXolz, 1 0 2*:4'1±T^?^*^^''=5:V^t><^ 

[0 0 583 mz. I17l::^MOSFETcogii:S"S 
toV^THS ( a ) ~ ( c ) ir^^l^TUiHj-t^.. 

ms ( a ) t^-rxsD t-r. mj^mzauxprn^ 

^!RS0fi:3&5iJ'-'5:<'Sr-5T»r'>S pS^ft^SM 1 0 1 arffl 
S^?.. 3i7)pS4^ft:S«l 0 F^a5ir^t::p 

mpfmm^^'t^^irf^^i'misnzi^ L . ±ies i mm 
mmiz^^Ltz^\-^miiJMi^'j z c tfSjsti i . z 

cOpM^^mil 0 Hi. S7t;5^-fMOSFET$: 
Wtt^c7)i,zmLX\^i>, 

[00593 CHS ( b ) 11^X^3 pM^#^ 
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y^x.mz:mx, i ocom^mmz:mn^it 

[0060] :L<7)t^. pS^?S30g*J3t)5jj'-^r< 5£r-5 

^ p m^mimwi i o i osispt^^ 102s: 

B&LX^'''i>fzib^ ■f--\'if'>/l^^l 0 2{i4"tt^!fe*«ik 

[00 6 1] C08 (c) tz^-rxm: mimi 102- 
m^Ltzcoib. nx/pm^tm^i oicomsizmit 
i^iiiSr^L. y^hvv^yy^jim^mx. m 

1 l2:"7;^^fcLTnM^i$!|^ mtli. ^) 

t/h'I^-f y^yr^^^hffliOn* Sll 0 4ar?g^-r^. 
[0 0 6 2] ZiDik. mimi 1 lSrl^*L^<r)^5, ^' 

-hi!{tKio5. y~htimio6^mizm&L. $ 

o s F E Tmz:^^McD-mm&mzrmm-r?> uttsi 
[0063] (ffeio^jsj^Hi) jjemi . m2mm.mm 

T'ti. MOSFETS-eajtCplfTiSBJL/;*^. iiOflfeiJ^ 
F E T(::j:^^$:jiS-t I. C: i: t ^IgT'^i 5. . ^ 
z.\i. '7TV)Vm<r>UE,SFE,T{,zmm-thZh:ih'Sl 

^m^-t^my- hm(^MosFET\,zmm't^z.t t 

[0 0 64] ^l^J^HTTli, ±IS^ (]g 

trm-s p m^m&<r>mm^mfB<7)m^ (0 6 # 

m^iz^-ifzm^\.z-rhfii^{,zl±^ 

'Sri) i 3 S ^rJ6(i{i, ^ i mmm\-Z7r. Ltzt^mSt 

^\ {BL. ±^tmmcoji'jizm.m<^m^b^i>2:d 
[ 0 0 6 5 ] $ 4,1:. ±^immx'ii. n^mLmiz 



[0066] mm. m^i^ 'J 3 ^-jiji, M^l?Hm'^' 

■5. 

[0067] ^fz. ^l-aJteSjcfflOli$-Jg«L.^r<T t> . 

m^x-^ff^jm^momiiZi: ot-ts; fc*^T# 
[ 0 0 6 8 ] $ iMsmimmxti. m-iti^ ooy 

(ctTt^?.**. l!ft£^'Jr7y]i3 0f->f3i-y^i§co-7 

mL^m?>z ti>-simx'h?>. ^t^. n<t'>oziym3 
[@Mfo®*^iftHj] 

imi] ^^mco-mmmmizni'r&wm^^v-Mos 

FETiOBfffi^T*^, 

[02] IllfC^rtli^M^'N'V-MOSFETOgjtXS 

[03"] ll2tC^<ififM>'fV-MOSFETOSgJtX^ 
zr^-tmX'hh, 

[114] ll3t:i^<iiM-'N*'7-MOSFET<50gitX^ 

[05] nmmaim^mm-t^ fzibcrn^mxh ^ . 
imsi ^vm&mz.m^sr'if'^fzm'kt. n-^x^^^'\^^ 
-^^ritnttzmxhs, , 

im7]m 2mm&miztf^i}>hhMo sfe T^oifMi 
xhh. 

[08] miiZ-^MOSFETcomMJM^r^i-mX 

[09 ] ^ttiw^.^mziamuz^.f'fy-MosFE 
Tc^m&^^-rmmmx'h^. 

i-n* mmi\:^imi^mn. 2-n- mmi^x 

t•:^'dri^^/^®. 3a. 3b-p- S^{kS^'<.->'xM 
t^. 4a. 4b-n* SV-x^l^. Sa-^ra^r^^ 
/PS (n- MSiCS) , 7-^-'-h^M. 

9-ie^JK. 10-y-^^. ll-HU>f 
10 1-pSi}i^?^<^^. 10 2-^'V^^;U 
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m. 103, io4-n*MJi, los'-y-hf^ 106-y-hms, 

[mil [112] 
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